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NOTE

This Study Area Investigation and Alternatives Analysis Work Plan was originally submitted under
the title Remedial Investigation and Feasibility Study Work Plan (November 25, 2014). For purposes
of this Order, the Study Area refers to the state-owned aquatic lands in the Chehalis River, offshore
of the upland property owned by GHHSA, as detailed in Figure 2.

Ecology requested that the title be changed to indicate the work plan does not encompass the full
site. Therefore the language within the text that refers to an RI/FS actually refers to the Study Area
Investigation and Alternatives Analysis Work Plan.

R:\0863.01 Harbor Architects\Report\05_2015.06.12 Study Area Investigation and Alternatives Analysis Work Plan\Rf-RI_FS Work Plan.docx
PAGE I



STUDY AREA INVESTIGATION AND ALTERNATIVES ANALYSIS WORK

PLAN

ABERDEEN SAWMILL SITE, FACILITY SITE ID 1126, CLEANUP SITE ID 4987
WASHINGTON STATE DEPARTMENT OF NATURAL RESOURCES AQUATIC
LANDS

The material and data in this work plan were prepared
under the supervision and direction of the undersigned.

MAUL FOSTER & ALONGI, INC.

Madi Novak

Senior Scientist

e —

Michael R-Murray, LG
Project Environmental Scientist

R:\0863.01 Harbor Architects\Report\05_2015.06.12 Study Area Investigation and Alternatives Analysis Work Plan\Rf-RI_FS Work Plan.docx
PAGE I



CONTENTS

TABLES AND ILLUSTRATIONS Vv

ACRONYMS AND ABBREVIATIONS Vi

1 INTRODUCTION 1
1.1 PURPOSE AND OBJECTIVES 1
12 REGULATORY FRAMEWORK 2
1.3 WORK PLAN ORGANIZATION 3

2 BACKGROUND AND PHYSICAL SETTING 4
21 LOCATION 4
22  TOPOGRAPHY 5
23  PROPERTY GEOLOGY AND HYDROGEOLOGY 5

3 PREVIOUS INVESTIGATIONS AND DATA EVALUATION 6
3.1  PROPERTY HISTORY 6
3.2 LEASED PROPERTY ACTIVITIES 7
3.3  PROPERTY INVESTIGATIONS 8

4 CONCEPTUAL SITE MODEL 14
41  SOURCES 14
42 CONTAMINANT TRANSPORT 16
43  EXPOSURE SCENARIOS 18

5 FEASIBILITY STUDY 20
51  PRELIMINARY REMEDIAL ACTION OBJECTIVES 20
52  FEASIBILITY STUDY 21
53  FEASIBILITY STUDY REPORT 24

6 SCOPE OF WORK 25
6.1  RIOBJECTIVES 25
6.2 CHARACTERIZATION 26

7 PERMITTING REQUIREMENTS 28
7.1 WASHINGTON STATE DEPARTMENT OF NATURAL RESOURCES 28
7.2 WASHINGTON STATE DEPARTMENT OF FISH AND WILDLIFE 28
7.3 U.S. ARMY CORPS OF ENGINEERS 28

8 PROJECT MANAGEMENT PLAN 29
8.1  SCHEDULE 29

LIMITATIONS

REFERENCES

TABLES

FIGURES

APPENDIX A

SAMPLING AND ANALYSIS PLAN

APPENDIX B
SITE-SPECIFIC HEALTH AND SAFETY PLAN

R:\0863.01 Harbor Architects\Report\05_2015.06.12 Study Area Investigation and Alternatives Analysis Work Plan\Rf-RI_FS Work Plan.docx
PAGE IV



TABLES AND ILLUSTRATIONS

FOLLOWING WORK PLAN:

TABLES

1 SUMMARY OF ANALYTICAL RESULTS

2 CHEHALIS RIVER SEDIMENT SCREENING

3 FORMER MILL AREA SEDIMENT SCREENING
4 SAMPLE LOCATIONS AND ANALYSES

FIGURES
PROPERTY LOCATION
PROPERTY VICINITY
AREAS OF INTEREST

1

2

3

4 PRELIMINARY CONCEPTUAL SITE MODEL

5 LEASED PROPERTY PROPOSED SURFACE SAMPLE LOCATIONS
6

FORMER MILL AREA BORING LOCATIONS

R:\0863.01 Harbor Architects\Report\05_2015.06.12 Study Area Investigation and Alternatives Analysis Work Plan\Rf-RI_FS Work Plan.docx

PAGE V



ACRONYMS AND ABBREVIATIONS

AET

bml

BTEX

CSL

CSM

dioxins

DNR

Ecology

Former Mill Area
the GHHSA
HPA

IPG

JARPA

the leased property
MFA

mg/kg

NPDES

PAH

PARIS

PCB
PES

pg/g
Property

RAO
RCW
RI/FS
SAIC
SAP

the site
SMS
SVOC
TEQ
TPH
ug/kg
USEPA
WAC
WDFW

apparent effects thresholds

below mudline

benzene, toluene, ethylbenzene, and xylenes
cleanup screening level

conceptual site model

polychlorinated dibenzo-p-dioxins and -furans
Washington State Department of Natural Resources
Washington State Department of Ecology
Overwater sawmill (demolished)

Grays Harbor Historical Seaport Authority
Hydraulic Permit Approval

Integrated Planning Grant

Joint Aquatic Resource Permit Application
leased tideland and in-water property

Maul Foster & Alongi, Inc.

milligrams per kilogram

National Pollutant Discharge Elimination System
polycyclic aromatic hydrocarbon

Ecology Water Quality Permitting and Reporting
Information System

polychlorinated biphenyl

PES Environmental

picograms per gram

The upland property formerly owned by
Weyerhaeuser and currently owned Grays Harbor
Historical Seaport Authority the aquatic property
owned by DNR

remedial action objective

Revised Code of Washington

remedial investigation and feasibility study
Science Applications International Corporation
sampling and analysis plan

the upland property and the leased property
Sediment Management Standards

semivolatile organic compound

toxicity equivalence quotient

total petroleum hydrocarbons

micrograms per kilogram

U.S. Environmental Protection Agency
Washington Administrative Code

Washington State Department of Fish and Wildlife

R:\0863.01 Harbor Architects\Report\05_2015.06.12 Study Area Investigation and Alternatives Analysis Work Plan\Rf-RI_FS Work Plan.docx

PAGE VI



1 INTRODUCTION

Maul Foster & Alongi, Inc. (MFA) has prepared this Study Area Investigation and Alternatives
Analysis Work Plan (herein referred to as Remedial Investigation and Feasibility Study [RI/FS]
Work Plan) for the Grays Harbor Historical Seaport Authority (GHHSA) to characterize nature and
extent of environmental impacts at the former leased tideland and in-water property (the leased
property) located at 500 North Custer Street in Aberdeen, Washington (see Figure 1). The leased
property, on the Chehalis River in Grays Harbor County, was being leased from the Washington
State Department of Natural Resources (DNR) by Weyerhaeuser under Lease No. 22-A02150. The
leased property is part of the Aberdeen Sawmill Site (the site), which includes upland areas and the
leased in-water property. See Figure 2 for location of the leased property. In 2013, GHHSA entered
into a sublease agreement with Weyerhaeuser for the state-owned aquatic lands and is currently
negotiating a direct lease for the area with DNR. The leased property historically was used by
Weyerhaeuser and other wood products companies. The leased property is proposed for future use
as the homeport for the Lady Washington and Hawaiian Chieftain tall ships as part of a new maritime
heritage facility called Seaport Landing.

Environmental sampling in the area of the former sawmill and lumber processing operations
indicates that hazardous substances have impacted sediments on the leased property. Previous
investigations indicated that polychlorinated dibenzo-p-dioxins and -furans (dioxins), semivolatile
organic compounds (SVOCs), polycyclic aromatic hydrocarbons (PAHSs), total petroleum
hydrocarbons (TPH), polychlorinated biphenyls (PCBs), metals including mercury, and woodwaste
are present in sediment on the leased property.

This RI/FS work plan proposes a scope of work to characterize contamination in sediment and
evaluate remedial options, as appropriate on the leased property. This work plan also represents a
single, stand-alone document summarizing historical operations and historical data from past
investigations. Before beginning the RI, DNR required that it review and approve this work plan
(DNR, 2014).

1.1 Purpose and Objectives

This work plan is designed consistent with the Sediment Management Standards (SMS) stipulated in
Washington Administrative Code (WAC) 173-204-550 as required pursuant to Section 4b of the
DNR consent to sublease agreement. The purpose of the RI is to generate sufficient data to
adequately characterize the nature and extent of contaminants in the leased property sediment,
characterize risk to human health and the environment, and perform an FS that will evaluate options
for remediation, if necessary. Only the aquatic portion of the DNR-owned property that is subleased
by the GHHSA is included in this evaluation. The work described does not encompass the entire
Site since upland areas and facility operations are not addressed in this RI/FS work plan, aside from
limited source evaluation.
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The RI/FS work plan includes the following per WAC 173-204-550(4):

e A summary of available information regarding the leased property and data gaps that the
RI will address.

e A conceptual site model (CSM) including current and potential human and ecological
receptors and exposure pathways.

e Cleanup action alternatives that are likely to be considered in the FS.

e A sampling plan and recordkeeping in compliance with WAC 173-204-600 through 173-
204-610.

e A site safety plan to meet the requirements of the Occupational Safety and Health Act
of 1970 (29 U.S.C. Sec. 651 et seq.) and the Washington Industrial Safety and Health Act
(Chapter 49.17 Revised Code of Washington [RCW]).

e A proposed schedule for completion of the RI/FS.

1.2 Regulatory Framework

Weyerhaeuser assumed the aquatic land lease at the time of the site acquisition in 1955. The most
recent aquatic land lease (Aquatic Land Lease No. 22-A02150) was signed by DNR on September
13, 2001. Subsequently, GHHSA entered into a sub-lease agreement with Weyerhaeuser for the in-
water portion of the site (the leased property). In addition to the sub-lease agreement, DNR,
Weyerhaeuser, and GHHSA jointly entered into a consent to sub-lease agreement that identifies a
number of requirements to be completed before the termination of the master tideland lease on
March 9, 2015. These include a requirement to submit a RI/FS work plan for the leased property
that is DNR-owned property.

The site is listed on Ecology’s database as Facility Site ID 1126/Cleanup Site ID 4987. The RI/FS
work plan is not intended to be a complete RI/FS for the site, as defined by Ecology under the
Model Toxics Control Act (MTCA), but is instead focused on the aquatic land lease-portion of the
site.

DNR requests “bookend” sediment sampling at the initiation and termination of an aquatic lease in
order to differentiate baseline sediment conditions from impacts that may have occurred during the
lease period, as well as to evaluate long-term trends in sediment conditions. On February 2, 2011, in
correspondence with Weyerhaeuser, DNR requested sediment sampling and proposed a sampling
approach for the leased property. Floyd|Snider, consultant to Weyerhaeuser, proposed a reduction
to the DNR-requested sampling in a proposal letter prepared for Weyerhaeuser on March 15, 2012
(Floyd ] Snider, 2012). On March 26, 2012, DNR modified the Floyd|Snider proposed sediment
sampling plan (DNR, 2012) by expanding the analyte list for the three proposed surface sediment
samples from the Chehalis River and requesting three sediment core samples in the Former Mill
Area, a portion of the leased property.
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In October 2013, MFA assisted the GHHSA in preparing an Integrated Planning Grant (IPG)
application. On April 10, 2014, the GHHSA received an IPG from Ecology (G1400582) to develop
a community-based plan to transform this historical sawmill facility into a revitalized asset for the
community while managing the risk of legacy environmental impacts.

MFA prepared a sampling and analysis plan (SAP) (MFA, 2013a) as follows:

e On March 26, 2012 MFA submitted the Draft SAP incorporating DNR modifications to the
Floyd | Snider proposed SAP and submitted it to DNR on June 27, 2013.

e Comments regarding analyte hold times, permitting, and right-of-entry were received from
DNR via e-mail on July 16, 2013 (DNR, 2013a).

e MFA replied to DNR comments in a July 23, 2013, letter (MFA, 2013b) acknowledging
DNR concerns over hold times and permitting.

e MFAs response to DNR comments were accepted by DNR in a July 31, 2013, e-mail (DNR,
2013D).

e Additional DNR conditions of approval including wood waste evaluation methods, analyte
additions, conventionals sampling, and porewater sample methods were received on August
22, 2013 (DNR, 2013c). These comments were addressed in the final SAP that was
submitted by MFA on September 12, 2013 (MFA, 2013c) and approved by DNR.

MFA conducted sediment sampling on November 7-8, 2013, and submitted a sediment sampling
report on February 5, 2014 (MFA, 2014). On April 4, 2014, DNR requested an RI/FS for the
aquatic leased portion of the site (DNR, 2014). During a July 2, 2014 meeting between DNR,
Ecology, the GHHSA, and MFA, an RI/FS work plan due date of October 2, 2014, was set.
Comments on the sediment sampling report were received from the Washington State Department
of Ecology (Ecology) by e-mail on July 9, 2014 (Ecology, 2014a), and are addressed in this work
plan.

1.3 Work Plan Organization

This document is organized as follows:

e Section 2discusses background information and physical setting of the leased property.
e Section 3summarizes previous investigations and interprets results of historical data.

e Section 4 presents the preliminary CSM for sources, transport pathways, and exposure
scenarios for impacted media on the DNR aquatic leased land.

e Section 5 sets expectations for the FS. Preliminary remedial action objectives (RAOS)
are identified in the section and possible cleanup action alternatives for a portion of the
DNR aquatic leased land are discussed.
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e Section 6 presents the proposed data collection activities in support of the RI/FS.

e Section 7 discusses permitting that may be required to carry out the proposed data
collection activities,

e Section 8describes the project management plan and schedule.

The following appendices are attached:

e Appendix A—a SAP. The SAP consists of a field sampling plan.
e Appendix B—a site-specific health and safety plan.

The field SAP identifies the proposed number, location, and depth of sediment, soil, and
groundwater samples. It also addresses practices related to the proper handling and disposal of
investigation-derived waste. The SAP defines laboratory and field analytical quality procedures and
quality assurance and quality control requirements for analytical sampling and analysis.

The SAP outlines standard field operating procedures for collecting sediment, soil, and groundwater
samples, surface and subsurface sediment sampling, drilling and sampling reconnaissance
groundwater, analyzing samples, cleaning equipment, and managing waste. If procedures for a later
stage of work deviate from the SAP, the deviations will be described in progress reports or the final
report.

2 BACKGROUND AND PHYSICAL SETTING

The background and physical setting summarized below for the leased property have been obtained
from site visits, interviews with the GHHSA, and review of past environmental reports.

2.1 Location

The Property (the upland property and the leased property) is located along the shoreline of the
tidally influenced Chehalis River waterfront in Aberdeen, Washington. The leased property is located
in the alluvial meander plain of the Chehalis River in the northwestern margins of the Willapa Hills
physiographic region of southwest Washington. Located at 500 North Custer Street in Aberdeen,
the site is approximately 2 miles upriver from Grays Harbor. The City of Aberdeen is situated in
southwestern Washington, approximately 15 miles from the Pacific Ocean and approximately 70 air
miles west-southwest of Tacoma, Washington. US Highway 101 and US Highway 105 are located
less than 0.25 mile south of the site. The site is situated in sections 9 and 10 of township 17 north,
range 9 west, Willamette Base Meridian, and occupies approximately 80 acres.

Figure 2 shows the Property Vicinity. The Property is located along the south shoreline of the
Chehalis River, which enters Grays Harbor approximately two miles west of the Property. The
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Property is bordered on the west by a former boat dock and marine service center; to the east by a
log storage yard; to the north by the Chehalis River; and to the south by residential, commercial, and
retail sites.

There was a waterfront sawmill (Former Mill Area) built over the leased property that was
demolished between 2006 and 2008; the remaining upland Property structures are located in the
center of the Property. Some structures, including a large overwater wharf, still exist in the leased
property (see Figure 3).

The property leased from DNR by Weyerhaeuser and subleased by the GHHSA encompasses
approximately 16.9 acres (see Figure 2). This leased property is the focus of this investigation.
Weyerhaeuser maintained ownership of a contiguous portion of the former facility and continues to
have adjoining tidelands and in-water property leased from DNR to the east of the Property (see
Figure 2).

In the Former Mill Area, there is an approximately 100-by-200-foot pocket beach that is exposed at
low tide and inundated to an existing bulkhead wall at high tide. Immediately upstream of the
Former Mill Area is the Filled Tidelands area, and immediately downstream is the Dock Area,
containing buildings and a dock structure.

2.2 Topography

According to the U.S. Geological Survey Aberdeen, Washington, 7.5-minute series topographic map,
the Property is located at elevations near sea level along the shoreline up to approximately 20 feet
above mean sea level. The topography northeast of Aberdeen gradually slopes upward toward the
foothills and peaks of the Olympic Mountains. The topography to the east, southeast, and south
consists of rolling hills.

Surface water bodies in the vicinity of the Property include the Chehalis River; the Wishkah River;
one small, unnamed drainage channel that enters the Chehalis River beyond the east end of the
Property; and Shannon Slough, which enters the Chehalis River at an embayment located in the
middle of the leased property. The Chehalis River is tidally influenced and some areas of the leased
property are periodically submerged at high tide. All surface water drainages in the area ultimately
discharge to the Chehalis River.

2.3 Property Geology and Hydrogeology

This section presents a summary of the geology and hydrogeology for the leased property and
surrounding area. The Property is located in the alluvial meander plain of the Chehalis River on the
northwestern margins of the Willapa Hills physiographic region of southwestern Washington. The
topography of the Willapa Hills is generally characterized by gentle rolling hills with straight,
moderate slopes descending to wide valley floors.

The Chehalis River valley is filled with variable thicknesses of recent alluvium consisting of river-
deposited gravels, sands, and silts. Near the ocean, the thicknesses of these alluvial deposits can be
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significant (greater than 100 feet) because of valley filling as rising sea levels decrease the ability of
the river to transport sediments downstream. Well logs from resource protection wells in the vicinity
of the Property indicate that alluvium in the area of the Property is at least 60 feet thick and consists
of sands, silts, and clayey silts. Logs from borings located along State Highway 12 to the north
indicate that the bedrock encountered below the alluvium is silt/sandstone.

Geologic logs from on-Property environmental borings indicate that silts are present at depths of 3
to 10 feet below ground surface in upland areas. In places, the native silt is overlain by fill comprised
of wood debris, cobble- to boulder-sized rock, gravel, and sand. The depth to groundwater below
the upland Property is approximately 5 feet below ground surface. Groundwater flow in the area is
generally to the northwest; however, flow direction and gradient may be tidally affected. Cross
sections from a 1951 map of the Property provided by Weyerhaeuser indicate that much of the area
of the main mill facilities was tideland prior to, and during, the early development of the Property in
the late 1800s and early 1900s. Most of the early Property structures were constructed on wood
piling support platforms.

One water well within a 1-mile search radius of the Property was identified in the regulatory agency
database search conducted by Environmental Data Resources, Inc. as part of the Level |
environmental site assessment report (PES Environmental [PES], 2010). This well was a public
water supply well operated by the City of Aberdeen. The well is located northwest of the Property,
across the Chehalis River. There are no potable water wells or groundwater monitoring wells
currently on the Property; however, groundwater monitoring wells were installed in the past.
According to Weyerhaeuser, all of the monitoring wells previously installed at the Property have
been decommissioned.

3 PREVIOUS INVESTIGATIONS AND DATA
EVALUATION

The information summarized below has been obtained from interviews with the GHHSA and from
review of environmental reports completed by Weyerhaeuser.

3.1 Property History

Sawmills operated on the upland property (directly south of the leased property) and the leased
property since before 1900. The South Aberdeen waterfront has been developed for commercial and
industrial use since the early 1890s. The piling (commonly referred to as a pile field) at the mouth of
Shannon Slough marks the location of an early Aberdeen salmon cannery. In the late 1890s, the
Aberdeen Lumber sawmill was constructed on the upland property with logs rafted along the
shoreline to feed the mill. Aberdeen Lumber was later sold, becoming Schafer Brothers Lumber and
Door Co. Mill #4. The business expanded, and so did its footprint. Schafer Brothers later sold the
property to Simpson Timber Company. Weyerhaeuser acquired the Property in 1955 and operated
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several sawmills and associated support facilities through January 2009, when the mill known as the
small log sawmill was permanently closed.

Currently, there are no active wood-products-manufacturing operations at the Property. Until the
mid-1960s raw logs were brought to the Property in log rafts on the Chehalis River and tied up to
pilings in the river in front of the Big Mill. After the mid-1960s, raw logs were brought to the
Property by truck and staged on log decks at various locations in and adjacent to the Property. The
Big Mill was originally configured to manufacture shingles and slats for housing construction.
During World War 11, the Big Mill was converted for manufacturing ship keels for the war effort.
The precursor to the small log mill was added in 1972; small log mill operations were performed in
the upland portion of the site outside of the leased property. The last upgrade to the small log mill
took place in 2003. In 2006, the Big Mill and attached finger pier were closed; the associated
structures were removed from the Property between 2006 and 2008. This area is now known as the
Former Mill Area. The Property continued to operate the small log mill into early 2009. The
operational history of the Property is detailed in the Level I assessment (PES, 2010). The GHHSA
acquired the upland property on March 29, 2013.

3.2 Leased Property Activities

Former facility operations in the leased property, with demonstrated or potential environmental
impacts, are discussed below. These former operational areas of interest will be carried forward for
further evaluation. Upland facility operations are not included in this discussion but are detailed in
the Level I environmental site assessment (PES, 2010). The areas of interest identified below are
identified on Figure 3.

3.2.1 Former Mill Area and Pocket Beach

The mill was originally constructed on pilings over the Chehalis River and the pocket beach area.
Mill facilities and equipment were installed over plank flooring. Before 1970, there was no spill
protection to prevent spills on the flooring from falling into the river below. In the mid-1970s,
Weyerhaeuser reportedly reworked the flooring to prevent releases through the planking. Beginning
in approximately 1980, containment pans were installed beneath all mill hydraulic components.

The original mill at the Property was closed in 2006 and was removed between 2006 and 2008,
exposing the River and pocket beach. Over 1,000 creosoted wood pilings were also removed from
this area during mill demolition. Creosote-treated piles can be harmful and toxic to aquatic species.
Therefore, the removal of the creosote-treated pilings has been a major focus of DNR’s Restoration
Program and has also been used in the regulatory process to generate mitigation credits. Since
removal of the mill and pilings, debris in the Chehalis River, the pocket beach area has been
colonized by vegetation characteristic of wetland environments, such as cattail (Typha sp.) and
rushes (Juncus sp.). This location in the river has also been observed to be a depositional area with
debris including loose pilings and household appliances floating downstream and becoming lodged
against the wharf.
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Several environmental investigations have focused on the pocket beach area; sediment analytical data
are presented later in this report.

3.2.2 Lumber Shed

The lumber shed located in the northwest corner of the property was used to store finished
products. Historically, an iron fuel-oil tank was used to supply the fuel-oil-fired internal combustion
engine powered cranes that were located at the west end of the wharf. According to the GHHSA
staff, a fire destroyed much of this area in 1965.

3.2.3 Former Boiler

Wood-fired boilers were located adjacent to the powerhouse at the east end of the wharf. The
boilers contained asbestos that reportedly was removed during demolition of the mill. One
transformer is currently present at the powerhouse, and is not known to contain PCBs. The
powerhouse has been cleaned and a vault below the powerhouse has been cleaned and filled with
pea gravel. An oil house was also located next to the powerhouse.

3.2.4 Shannon Slough

Shannon Sough meanders from south to north across the property, through an oil/water separator,
and discharges into the Chehalis River next to the former chip area. Shannon Slough receives
stormwater runoff from the property, residential areas, and the highway. The upland Property
National Pollutant Discharge Elimination System (NPDES) sampling location is at the outfall along
the west bank of the slough. Past releases of paint waste to Shannon Slough in 1989 resulted in a
Clean Water Act conviction and subsequent remediation activities (see PES, 2010). Shannon Slough
discharges to the Chehalis River in the leased property, forming a small deltaic feature. Multiple
pilings are present in the mudflats along the northeastern portion of the slough.

3.2.5 Tidelands and Beach Area

Along the Chehalis River, the area between the Former Mill Area (pocket beach) and the mouth of
Shannon Slough consists of former tidal flats that historically were filled with unknown types and
quantities of debris, including construction debris and woodwaste.

3.3 Property Investigations

Sediment data from the vicinity of the leased property, dating back to 1999, were made available to
MFA and are summarized below. Historical sample locations are shown on Figure 3.

3.3.1 Chehalis River Sampling

In 1999, Ecology conducted a sediment quality investigation on the Chehalis River (Ecology, 1999).
Two of the samples collected during this investigation were taken from the leased property (see
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Figure 3 for historical sample locations [samples 7S and 14S]). Samples were analyzed for all SMS
compounds and for the presence of wood debris. There were no exceedances of the SMS, and no
woodwaste accumulations were observed.

3.3.2 Level | Environmental Site Assessment

In August 2010, PES prepared an extensive Level | environmental site assessment. The document
summarized past releases of contaminants to the leased property, including the following:

e In 1989, red-end paint wastes (containing 1,1,1-trichloroethane and naphthalene) were
released to Shannon Slough, resulting in a US. Environmental Protection Agency
(USEPA) fine and cleanup action. PAHS; pentachlorophenol; and benzene, toluene,
ethylbenzene, and xylenes (BTEX) were detected in sediments, but PCBs were not.

e In 1992, storm system sediments (in catch basins and oil/water separators) were
evaluated. Aroclor 1260 was detected at 959 parts per billion at CB-1, located southwest
of the planer. PAHs and BTEX were commonly detected in sediments, with
dibenzofuran, phenol, and 2- and 4-methylphenol detected at the catch basin at the main
shipping shed (located upland). Stormwater outfalls locations will be evaluated during
the field investigation.

e Between 2006 and 2008, the Big Mill (which sat over the pocket beach area) was
demolished. Over 1,000 piles were removed during the demolition.

e The facility stormwater pollution prevention plan significant spills report lists three
spills: a June 2001 release of 17.5 gallons of hydraulic oil (with 1 gallon spilling into the
Chehalis River); an August 2002 release of 4 gallons of hydraulic oil to the Chehalis
River; and a March 2005 release of 50 gallons of diesel fuel to land near the stacker (in
the upland area).

e The Big Mill, originally constructed in 1924, contained hydraulic equipment installed
over plank flooring. Drip pans were installed under the hydraulic equipment in
approximately 1980.

Numerous Recognized Environmental Conditions were also identified in the Level I environmental
site assessment on the upland portion of the Property (PES, 2010).

3.3.3 Phase Il Environmental Site Assessment

In April 2011, Science Applications International Corporation (SAIC) conducted a soil and sediment
investigation at the leased property (SAIC, 2011) on behalf of DNR. Three composited sediment
samples were collected in the Dock Area immediately downstream of the 1999 Ecology sample
locations (see Figure 3). The surface sediment samples were analyzed for all SMS constituents and
for the presence of wood debris and dioxins. Butyl-benzyl phthalate was detected at a concentration
slightly above the sediment quality standard screening level. No accumulation of wood debris was
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encountered in the Dock Area. Surface sediment dioxins with a toxicity equivalence quotient (TEQ)
of 6.1 picograms per gram (pg/g) were detected in the Dock Area.

SAIC also collected surface and subsurface sediments in the Former Mill Area (see Figure 3). Fine
wood debris was encountered in surface sediment at two of the three locations, with woodwaste
observed in all subsurface sediment throughout the length of the cores (i.e., 5 feet below mudline
[bml]). Surface and core sediment samples from all three locations were tested for SMS chemicals. A
composite of the three surface samples was analyzed for dioxins. The reported TEQ was 68 pg/g.
Two of the sample locations had initial surface mercury detections in excess of the SMS cleanup
screening level (CSL). Subsequent averaging with split samples collected by Weyerhaeuser found that
the surface mercury concentrations exceeded the sediment quality standard, but were below the
CSL. One of the sample locations had surface exceedances of the SMS CSL for bis(2-ethylhexyl)
phthalate and 1,4-dichlorobenzene. There were also concentrations of several chemicals in
subsurface sediment above SMS CSLs. Note, however, that surface sediments are the point of
compliance for SMS (Ecology, 2008).

SAIC further collected six soil borings from the filled tidelands area to depths of 5 feet bgs (see
Figure 3 for locations SB1 through SB6). Generally, the soil cores were observed to have dark
brown, sandy sawdust at a depth of approximately 4 to 5 feet bgs, overlain by light brown sawdust
and wood chips. Soil samples were analyzed for MTCA Method A constituents (up to three sample
depth horizons per location) and two composite soil samples from each of the filled tideland areas
were analyzed for dioxins. No chemicals were detected above MTCA Method A criteria, with the
exception of motor oil at 1.5-3 feet bgs and 3-5 feet bgs at sample location SB-6. The dioxin TEQS
for the composite soil samples collected in the filled tidelands were 13.5 pg/g and 2.37 pg/g for the
composite samples from locations SB1-SB3 and SB4-SB6, respectively.

3.3.4 Water Investigation Report

In January 2010, Floyd|Snider evaluated water quality at the upper pocket beach area under the
former mill. After evaluating the seeps and river water, the study concluded that the water coming
from the seeps does not have the same general chemical parameters as the river water, suggesting
that the seeps are not bank storage of river water captured during high tide, but are more likely
related to groundwater discharge. Analytical data showed low-level detections of metals and TPH at
the stormwater outfall and seep locations, and samples were non-detect for volatile organic
compounds. Also, the study indicated that an intermittent sheen previously observed at one of the
seeps in 2009 was not observed during the Property visit in January 2010.

3.3.5 NPDES Data Review

When the facility was active, stormwater was managed under an NPDES industrial stormwater
permit administered by Ecology (Permit Nos. SO3001015 and WAR001015). Data from the facility
NPDES stormwater program obtained from the Ecology Water Quality Permitting and Reporting
Information System (PARIS) were retrieved. Between 2003 and 2007, the facility had benchmark
exceedances for pH, turbidity, biological oxygen demand, and zinc. The PARIS database was
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searched for NPDES data on August 1, 2014; not all facility NPDES data were available in the
database.

3.3.6 Leased property Sediment Sampling

In November 2013, MFA collected sediment samples from six locations. As a condition of aquatic
lands lease renewal, DNR required this additional sediment sampling in the Former Mill Area
(pocket beach) and in the Chehalis River at the leased property. Data that were originally presented
in the sediment sampling report (MFA, 2014) are presented below and address Ecology’s e-mailed
comments on the sediment sampling report (Ecology, 2014a).

Table 1 presents all data collected during the MFA sampling event as reported by the analytical
laboratory (i.e., dry weight values only). Table 2 summarizes data collected from locations in the
Chehalis River, where the data are compared with SMS marine dry-weight (for metals and polar
organics) or organic carbon corrected (for nonpolar organics) criteria, as appropriate. Table 3
summarizes data from the Former Mill Area; however, because the organic carbon content was very
high, it is not appropriate to organic carbon-normalize the data (i.e., it is not recommended that
these data be normalized with an organic carbon content outside the range of 0.5 to 3.5 percent)
(Ecology, 2013b). These data are instead compared to dry-weight SMS marine criteria or, when dry-
weight SMS criteria are not available, the Ecology Marine Sediment apparent effects thresholds
(AETS).

3.3.6.1 Chehalis River Samples

Surface sediment samples were analyzed for SMS constituents with marine criteria, dioxins, and
TOC. No impacts, including woodwaste, were observed in surface sediments collected in the
Chehalis River portion of the leased property. Therefore, analysis was not conducted for
conventional parameters used to evaluate toxicity in sediment impacted with woodwaste. Only one
chemical (4-methylphenol at CR-02) was detected marginally above the SMS screening criterion.

Bioaccumulative compounds PCBs, PAHSs, and dioxins were detected in Chehalis River sediment.
PCBs were detected at a laboratory-estimated dry weight concentration of 12 micrograms per
kilogram (ug/kg) dry weight (374 ug/kg organic carbon normalized) in CR-02, the same location
where 4-methylphenol exceeded screening criteria (see above). PCBs were also detected in storm
system solids during the 1990s (PES, 2010). Note that PCBs are ubiquitous and are frequently
present in the aquatic environment; however, because nearby Chehalis River sediment samples in
the Ecology EIM database generally had elevated reporting limits for PCBs, a comparison of the
PCB concentration at CR-02 with existing Chehalis River PCB analytical data was not possible.

Dioxins were detected at all locations in the Chehalis River, with TEQs ranging from 12.4 pg/g to
15.8 pg/g dry weight. These TEQs are within an order of magnitude of the average dioxin TEQ
(2.38 pg/g dry weight) in nearby Chehalis River samples found in the EIM database.

PAHs were detected at low concentrations near method reporting limits.
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3.3.6.2 Former Mill Area Samples

DNR and Ecology requested sampling in the Former Mill Area to further delineate historical
elevated concentrations of butyl benzyl phthalate, pentachlorophenol, mercury and dioxins (DNR,
2012). Sediment cores were analyzed using a tiered approach and the list of analytes included
mercury, dioxins, PCBs, SVOCs, and petroleum hydrocarbons. Analysis for conventional
parameters (TOC, total volatile solids, total solids, ammonia, total sulfides, and percent fines) was
conducted on surface sediment samples and some subsurface sediment containing more than 25
percent woodwaste by volume.

Accumulations of woodwaste (greater than 25 percent) were observed in all locations in the Former
Mill Area. In addition, sheen, petroleum-hydrocarbon-like odor, and dark-colored water or water-
non-aqueous phase liquid (NAPL) mixtures were observed below approximately 1 foot bml at all
three locations.

Because organic carbon contents were high (between 13 percent and 36 percent in surface
sediment), organic carbon normalization was not performed on data from these locations (i.e.,
CR-04, CR-05, and CR-06). Instead, the dry weight results were compared with the Ecology Marine
Sediment AETSs (dry weight).

Exceedances of screening criteria in surface sediment include the following:

e Mercury exceeded the AET SCO in surface samples CR-04 and CR-06, and exceeded the
CSL at CR-04.

e Total PCBs exceeded the AET Sediment Cleanup Objective in surface sediment at
CR-04 and CR-05 (PCBs were not analyzed in surface sediment at CR-06).

e Benzoic acid exceeded the SMS CSL in surface sediment at CR-04 and CR-05 (Benzoic
acid was not analyzed in surface sediment at CR-06).

e Phenol exceeded the SMS Sediment Cleanup Objective at CR-05.

e Several SVOCs exceeded the AET screening levels in surface sediment.

Concentrations generally increased in the subsurface samples collected between 1 and 2.5 feet bml.
Bioaccumulative chemicals PCBs, dioxins, and PAHs were detected in surface sediment. In
subsurface sediment (1 to 2.5 feet bml), concentrations of dioxins, PCBs, SVOCs, PAHSs, and TPH
generally increased relative to surface sediment concentrations.

Concentrations of dioxin TEQs in surface sediment in the Former Mill Area ranged from 27.2 pg/g
dry weight to 68.9 pg/g dry weight, somewhat elevated relative to nearby Chehalis River dioxins
found in the EIM database, with average dioxin TEQ of 2.38 pg/g dry weight. Subsurface
concentrations ranged from 44.4 pg/g dry weight to 370 pg/g dry weight and appear to be
substantially elevated relative to other Chehalis River samples.
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PCB concentrations in surface sediment were 180 ug/kg dry weight and 200 ug/kg dry weight, while
subsurface concentrations increased to between 690 ug/kg dry weight and 1,170 ug/kg dry weight.
Elevated PCB method reporting limits prevent an appropriate quantitative evaluation of samples
historically collected nearby in the Chehalis River. However, relative to CR-02, the Chehalis River
sample collected during this sampling event, the PCB concentrations in the Former Mill Area appear
to be substantially elevated.

Similarly, PAH concentrations in surface sediment (total PAHSs ranging from 2,580 ug/kg dry weight
to 4,680 ug/kg dry weight) are elevated relative to Chehalis River samples collected during this
sampling event (CR-01, CR-02, and CR-03, ranging from 101micrograms per kilogram [ug/kg] dry
weight to 705 ug/kg dry weight), and concentrations increase in the subsurface in the Former Mill
Area.

TPH was detected in the diesel and motor-oil range in all samples collected in the Former Mill Area.
Concentrations were higher in subsurface sediment, and all locations except surface sediment at
CR-05 were above the Model Toxics Control Act residual saturation screening level (i.e., 2,000
mg/kg), suggesting the presence of NAPL. All locations had concentrations above the diesel-range
SMS freshwater sediment CSL (i.e., 510 mg/kg).

All samples collected in the Former Mill Area contained more than 25 percent woodwaste by
volume. Scoring of the woodwaste according to the DNR guidance (Integral, 2011) resulted in
scores ranging from “Medium Concern” to “High Concern” (MFA, 2014), indicating potential for
adverse ecological impacts.

3.3.6.2.1 Station Cluster Analysis

A station cluster is defined as any number of sample locations (stations) that are determined to be
spatially and chemically similar (WAC 173-204-510). Sediments in the pocket beach portion of the
Former Mill Area fall into this category, and are well suited for station cluster analysis. A brief
station cluster analysis was presented in the Phase Il data interpretation memo prepared by
Floyd | Snider (2011), and found that mercury concentrations possibly identify this area as a cluster
of potential concern. A station cluster analysis is presented below, using the more recent 2013 sediment
data collected by MFA in the pocket beach portion of the Former Mill Area (i.e., stations CR-04,
CR-05, and CR-06) (see Figure 3).

As described in WAC 173-204-510(2), station cluster analysis identifies three stations in the station
cluster with the highest concentration of each chemical. An average concentration for the chemical
is calculated from the three stations, and if this average concentration exceeds the applicable CSL in
WAC 173-204-562 (marine sediment), then the station is defined as a station cluster of potential
concern.

Additionally, a station cluster can be defined as a station cluster of potential concern for other
deleterious substances such as woodwaste and dioxins. While numerical criteria do not exist for
woodwaste or dioxins, WAC 173-204-562 states that “[deleterious substances] shall be at or below
levels which cause minor adverse effects in marine biological resources.”
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Consistent with previous findings and based on numerical criteria and the presence of deleterious
substances that are elevated relative to natural conditions, the following suggests that the pocket
beach is a station cluster of potential concern:

e Mercury concentrations (average surface sediment concentration of 2.3 mg/kg
compared to the SMS CSL of 0.59 mg/kg)

e Benzoic acid concentrations (average surface sediment concentration of 1,325 ug/kg
compared to the SMS CSL of 650 ug/kg)

e Elevated concentrations of bioaccumulatives, e.g., dioxins and PCBs

e Woodwaste (average of 55 percent by volume in surface sediment) and associated
toxicity scores of medium and high concern

Station clusters of potential concern shall be further evaluated using the hazard assessment standards
of WAC 173-204-520.

4 CONCEPTUAL SITE MODEL

The CSM describes the physical and chemical conditions, potential chemical sources, release
mechanisms, environmental transport processes, and potential exposure pathways and receptors
(WAC 173-34-200) at the leased property. The primary purpose of the CSM is to identify
contaminant sources and migration, to describe pathways by which human and ecological receptors
may be exposed to Property-related chemicals in the environment, and to facilitate planning of
effective cleanup and elimination of sources of potential recontamination. According to the USEPA,
a complete exposure pathway consists of four necessary elements: (1) a source and mechanism of
chemical release to the environment; (2) an environmental transport medium for a released
chemical; (3) a point of potential contact with the impacted medium (referred to as the exposure
point); and (4) an exposure route (e.g., incidental sediment ingestion) at the exposure point (USEPA,
(1989).

Potential source areas and chemical release and transport mechanisms that can allow chemicals to
migrate to potential receptors are summarized for the leased property. In addition, a discussion of
significant exposure points, pathways, and potential receptors for the leased property is presented
separately in individual sections. The human health and ecological CSM depicting exposure
pathways and potential receptors is shown in Figure 4.

4.1 Sources

Suspected historical sources of sediment impacts at the leased property include releases from the
overwater mill and upland operations related to wood-processing. Potential historical sources
include:
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e Spills from the overwater sawmill hydraulic equipment previously located in the leased
property.

e Releases to sediment from overwater structures currently and formerly located in the
leased property.

e Releases from upland Property operations that migrated to the leased aquatic land via
stormwater or groundwater transport. Petroleum products, antifreeze, various oils and
lubricants, boiler treatment chemicals, anti-sapstain mixtures (that contained PCP until
approximately 1986), inks, red end paint (until the early 1990s), and paints and solvents
were used and/or stored during Property operations.

e Wood-fired boilers and two wood refuse burners identified at the site. Operation of this
equipment is associated with dioxin formation; the historical disposition of boiler ash at
the site is unknown (PES, 2010).

e PCB-containing equipment supporting site operations was historically present. Note all
PCB-containing transformers and light ballasts were removed from the site between
1990 and 2001 and USEPA identified no other PCB-containing equipment at the site in
2006 (PES, 2010).

e Background sources (see Section 4.1.1 below), including stormwater discharge to
Shannon Slough.

Accumulations of woodwaste can be a source of substances that are deleterious to the aquatic
environment. Impacts from woodwaste include the physical presence of the woodwaste, decreased
dissolved oxygen concentrations in sediment, and increased concentrations of woodwaste
decomposition products, such as sulfides, ammonia, and phenols, that can cause or contribute to
toxicity (Ecology, 2013a).

4.1.1 Background Sources

In addition to former mill-related sources, upstream or ubiquitous sources of chemicals and
deleterious substances have the potential to impact the aquatic leased land. The Chehalis River has a
long history of industrial activity that could result in the release of contaminants and wood debris
similar to what has been observed at the leased property. Shannon Slough, which discharges to the
Chehalis River, receives considerable stormwater input from roads and neighborhoods upgradient of
the Property. Further, persistent organic pollutants such as dioxins and PCBs are known to be
widespread in the environment.

Dioxins are widespread in the environment and can result from both natural and anthropogenic
sources (USEPA, 2006). The area around the leased property is an urban environment where
industrial activity has been conducted and a city has been established for over 100 years. In urban
areas, dioxins can result from vehicle emissions, back-yard trash burning, structure fires, stormwater
runoff, and other common events and activities. Therefore, low levels of dioxins are commonly
present in sediment because of natural and/or non-point anthropogenic activities.
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PCBs are a class of persistent, bioaccumulative, and toxic compounds that historically had a wide
range of uses, including electrical transformers, hydraulic systems, lubricants, surface coatings,
adhesives, plasticizers, inks, insulating materials, pesticides, and consumer products (Ecology,
2014b). In the Puget Sound, surface runoff is the largest pathway to aquatic environments, followed
by wastewater treatment plants and air deposition. PCBs are ubiquitous throughout the natural
environment, including sediment, and are found in animal tissue throughout the food chain.

Metals, including mercury, are naturally occurring elements in the environment, and can be
concentrated by human activities. The distribution of naturally occurring metals is controlled by
geologic processes that occur across different physiographic regions. Metals are commonly
transferred to the marine environment from sewage treatment facilities, atmospheric deposition, and
continental weathering.

To evaluate nearby concentrations of these compounds, existing Chehalis River sediment data
collected within 1 mile of the Property were queried from Ecology’s EIM database; 46 sample
locations were identified (MFA, 2014). Minimum, maximum, and average concentrations are
summarized below. Note that data from the nearby Chehalis River sediment are used for
comparison purposes only and are not considered background concentrations. A refined
background evaluation will be conducted to identify natural and/or regional background consistent
with the SMS, as appropriate, as part of the RI:

e Twelve of the 46 nearby samples were analyzed for dioxins. Dioxin TEQs were
calculated for the EIM data, resulting in a minimum TEQ of 0.36 pg/g, a maximum
TEQ of 7.82 pg/g, and an average TEQ of 2.38 pg/g.

e Twenty-five of the samples were analyzed for PCBs. PCBs were not detected in any of
the samples evaluated; however, many reporting limits were elevated compared to those
currently achievable and attained for Property samples. Reporting limits ranged from
0.64 ug/kg to 69 ug/kg, with an average reporting limit of 21.5 ug/kg.

e Thirty-four of the samples were analyzed for mercury. Mercury concentrations ranged
from not detected at a reporting limit of 0.008 mg/kg to a maximum concentration of
0.14 mg/kg. The average mercury concentration was 0.05 mg/Kkg.

4.2 Contaminant Transport

Potential upland contaminant transport mechanisms to the aquatic environment have not been
investigated in some areas of the Property, e.g., the Former Mill Area. Groundwater and stormwater
flow to surface water and sediment are potentially complete transport pathways to the leased
property, necessitating further evaluation.

Stormwater discharges to leased property sediments have the potential to transfer contaminants to
areas adjacent to stormwater outfalls at the pocket beach and Shannon Slough, as well as through
overland flow. Existing stormwater analytical data described in Section 3.3.4 above suggest an
incomplete pathway because of minimal contaminant transport via these mechanisms. To evaluate
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potential contaminant transport via stormwater, additional stormwater sampling and analysis will be
conducted in the Former Mill Area as part of the RI.

Groundwater in the leased property has not been evaluated, but likely discharges to leased property
sediment and the Chehalis River. A previous study in the pocket beach area determined that water
originating from seeps in the pocket beach area had a different chemical signature than Chehalis
River water, suggesting that the seeps do not represent bank storage of river water inundated during
high tide (Floyd|Snider, 2010). It is likely that the seeps are fed by upland groundwater, and
reconnaissance borings during the RI fieldwork are proposed to evaluate groundwater characteristics
in this area. However, an opportunistic seep sample may be collected during low tide to confirm
seepage is groundwater (see Section 6.2.3). If a representative seep sample is collected, groundwater
sampling will not be conducted. At this time, groundwater is considered a potentially complete
transport pathway.

Transport mechanisms operating at the leased property include deposition to sediment from former
facility operations, outfall discharge to sediments, stormwater runoff to sediments, atmospheric
deposition to sediments, sediment erosion caused by waves, erosion of sediment caused by propeller
wash, water current sediment erosion, and food chain transfer originating from impacted media.

In sediments, physical transport of contaminants can be upward (advection/diffusion, ebullition),
downward (advection/diffusion, burial), or lateral (resuspension/deposition); bioturbation caused by
benthic organisms can further displace or mix contaminants. In water, contaminants can move by
the same advective and diffusive forces operating in the sediment, by sorption to/from sediments
resuspended by currents or scour events, or via bioturbation (e.g., releases from sediment to the
water column).

The relative importance of the above processes will vary, depending on the chemical and physical
properties of a released contaminant. The properties of sediment and the dynamics of groundwater
flow also shape contaminant fate and transport. The most significant site-specific transport
mechanisms are discussed further below.

A number of processes, including water flow, wave erosion, and propeller wash, have the potential
to impact sediment transport in the Chehalis River. Since this reach of the Chehalis River is tidally
influenced, some sediment resuspension likely occurs during the ebb and flood of the tides. Wind
waves are not anticipated to be a significant mechanism for erosion in the Chehalis River. Wakes
from passing vessels will be larger and are a potential factor for sediment movement. Wakes from
vessels common to this reach of the river can range from 1 foot to 2.5 feet. Portions of the leased
property in the Chehalis River are potentially vulnerable to erosion from propeller wash where
vessels are anticipated to operate. Wakes from passing vessels have the potential to resuspend fine
materials in water depths of less than 8 feet.

High-percentages fine-grained sediment (silt and very fine sand) indicate that the Chehalis River is a
low-energy depositional environment in the pocket beach area, and observations of sand-sized clasts
suggest that the river is a medium-energy environment in other portions of the leased property.
Sediment resuspension and redistribution due to river and wave energy inputs is not expected to be
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a significant transport mechanism in the pocket beach area (where concentrations are elevated), as
evidenced by significantly reduced or non-detected chemical concentrations both upstream and
downstream of the pocket beach area. Evidence of significant sediment accumulation in the
Chehalis River near the leased property also indicates potential for long-term improvement of
chemical concentrations in surface sediment via natural recovery (i.e., deposition) processes.

4.3 Exposure Scenarios

Public use and access to the leased property are currently limited. The GHHSA staff occupies the
office building and use other structures remaining on Property. The upland portion of the Property
is proposed for future use as the homeport for the Lady Washington and Hawaiian Chieftain tall ships
as part of a new maritime heritage facility called Seaport Landing. Visitors to the Property will
include staff who work at the facility, as well as visitors from among the public, including children.

The Property is currently zoned by the City of Aberdeen for industrial use. According to DNR, the
leased property’s only permitted uses are a process mill, chip storage, log storage, and a shipping
pier.

The Chehalis River offshore of the leased property is a relatively shallow, slow-velocity river that is
frequented by industrial marine users, recreationists and is habitat to aquatic animals, including
threatened bull trout, waterbirds such as the great blue heron, and aquatic mammals such as the river
otter.

Potentially complete exposure pathways for human health and ecological receptors are described
below and are presented in Figure 4.

4.3.1 Human Health CSM

The principal human receptors that have the potential to contact sediment in and offshore of the
leased property in the Chehalis River are described below.

e Property users. Current and future users of the upland areas, occupational workers and
public visitors, may come into contact with the aquatic leased lands portion of the
Property. Occupational workers may come into contact with the Chehalis River while
maintaining the area. Future visitors may come into contact with the aquatic leased lands
portion of the Property while touring and exploring the Property. While these Property
users may come into direct contact with leased property sediment and surface water, the
exposure is anticipated to be occasional and incidental. However, because development
plans for the Property will evolve over time and the exposure of Property users to
nearshore sediment and surface water may change over time, the exposure scenarios are
considered potentially complete.

e Recreationists. The water recreation scenario includes activities related to operation of
personal watercraft and assorted beach and water activities. Individuals may come into
contact with sediment and surface water while operating vessels; however, exposure is
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expected to be generally limited to contact with sediment and surface water while
entering and exiting the water. Swimming is not a common activity in the area, given
boat traffic and dangerous currents; any limited swimming that does occur is likely
significantly limited in duration and frequency given Aberdeen weather conditions.
Current and reasonably likely future recreational use is not expected to change
significantly in the foreseeable future. Because recreational activities do not result in
significant exposure to sediment and surface water near the site, exposure of
recreationists to Property-related impacts is considered insignificant.

e Fishers. Fishers generally angle near the leased property by boat or from nearby
shorelines, using hook and line. The shoreline is not conducive to shore fishing. Fishers
may include adults and children. Fish may be caught for personal consumption by sport
fisherman and tribes during permitted times of the year. There are no commercial
fishing operations on the Chehalis River. Because of the strongly hydrophobic nature of
the chemicals of interest, exposure to fishers via surface water is not expected to be a
significant pathway. The primary exposure media for potential fishers are aquatic biota;
direct contact with surface water and sediment is considered an insignificant pathway.

4.3.2 Ecological Receptor CSM

Water-dependent ecological receptors, including plants, benthic invertebrates, fish (piscivorous,
omnivorous, and benthivorous), piscivorous mammals, and piscivorous raptors are the ecological
receptors most likely to become exposed to Property-related impacts.

Relevant exposure media for ecological receptors include sediment and also fish tissue (for receptors
at higher trophic levels). Plants, benthic invertebrates, fish, birds, and mammals may all be exposed
to chemicals present in sediment. Specifically, plants and benthic invertebrates may be exposed to
chemicals through direct contact with and uptake from sediment; fish may be exposed to chemicals
through direct contact with sediment and ingestion of food that has accumulated contaminants.
Birds and mammals may be exposed to chemicals through incidental ingestion of sediment and
consumption of food that has accumulated the contaminant. Although birds and mammals may
have some dermal exposure to chemicals in sediment, this exposure route is considered insignificant
because of external protection such as fur and feathers.

4.3.3 Exposure Scenario Summary

The following exposure pathways and receptors are considered complete or potentially complete
and are selected for further evaluation:

e Occupational worker and Property visitor direct contact with sediment and incidental
sediment ingestion

e Fisher secondary ingestion (consumption of chemicals in tissue of aquatic biota)

e Benthic invertebrate and fish uptake of chemicals in sediment, pore water, and surface
water
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e Bird or mammal secondary ingestion (consumption of chemicals in aquatic prey)

5 FEASIBILITY STUDY

The purpose of the FS is to develop and evaluate alternative cleanup actions to enable selection of
the most feasible and protective of these for the leased property (WAC 173-340-350). The FS will
include cleanup action alternatives that protect human health and the environment by eliminating,
reducing, or otherwise controlling risks consistent with WAC 173-204-570 for sediment cleanups, as
necessary.

Unacceptable risks to human health and the environment have not been established and additional
data collection is proposed in this work plan (see Section 6). However, based on review of historical
results presented in Section 3, DNR, in consultation with Ecology, determined that an RI/FS is
appropriate for sediments at the leased property. At present, the only area of the leased property that
is classified as a cluster of potential concern (see Section 3.3.6.2.1) is the Former Mill Area.
Therefore, this feasibility study work plan is limited to evaluation of this area. The study area of the
RI/FS may be expanded upon receipt of RI results and final definition of the Site as defined under
MTCA.

Potential remedial action objectives (RAQOs) for the Former Mill Area have been identified and a
preliminary range of remedial actions and associated technologies identified for sediment is
discussed in the following text. The purpose of identifying potential remedial actions is to: (1)
inform the sampling and analysis proposed in this work plan, and (2) to provide a general
classification of potential remedial actions based on the exposure scenarios that have the potential to
result in unacceptable risk to human health or ecological receptors.

5.1 Preliminary Remedial Action Objectives

During the FS, potential response actions are selected and evaluated relative to their ability to
achieve site-specific RAOs. The RAOs are proposed goals for protecting human health and the
environment and provide the framework for evaluating remedial action alternatives. Preliminary
RAOs for the Former Mill Area related to the protection of human health and the environment, as
required by Ecology, are as follows:

e Prevent, mitigate, or reduce potential human health and ecological exposure to Site-
related impacts.

e Prevent or minimize transport of Site impacts in sediment to other parts of the Chehalis
River.

e Protect ecological habitat and beneficial uses of surface water.
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Further, DNR may identify additional RAOs for the Former Mill Area. DNR is charged with
management of state-owned aquatic lands and must provide a balance of public benefits for all
citizens of the state (RCW 79.105.030). Public benefits include: (1) encouraging direct public use and
access, (2) fostering water-dependent uses, (3) ensuring environmental protection, and (4) utilizing
renewable resources. The present lease (Commencement Date of March 11, 2000 and fully executed
on September 13, 2001) describes obligations to be demonstrated upon termination. The lease
requires that the property be in the “same or better condition” as it was on the Commencement
Date. In a March 30, 2012 letter from Weyerhaeuser to DNR, Weyerhaeuser stated that it *. . .is not
aware of any Hazardous Substances that have been released or deposited on the Property during the
Term”.

RAOs may be expanded or refined based on results of the RI.

5.2 Feasibility Study

The FS will identify and review cleanup action alternatives that are applicable to the conditions in
the Former Mill Area. The current understanding of the Former Mill Area is that there is at least
four feet of wood waste (sawdust, bark chips, occasional dimensional lumber), pockets of NAPL,
and elevated concentrations of chemicals. The most significant impacts are in the subsurface, below
approximately 1 foot bml. The vertical and lateral extent of impacts is unknown. Further, it is not
known whether there are any ongoing sources of impacts to the Former Mill Area (e.g., via
groundwater or storm water). Delineation of extent and evaluation of sources of contamination are
objectives of the RI given that upland source control is a key component of any in-water remedy.

Sediment cleanup actions will meet the following minimum requirements, (WAC 173-204-570):

e Protect human health and the environment.

e Comply with all applicable laws.

e Comply with sediment cleanup standards established in the RI.
e Use permanent solutions to the maximum extent practicable.

e Provide for a reasonable restoration time frame; preference will be given to alternatives
with a shorter restoration time frame.

e Where source control measures are necessary as part of a cleanup action, preference
shall be given to alternatives that include source control measures that are more effective
in minimizing the accumulation of contaminants in sediment caused by discharges.

e Not rely exclusively on monitored natural recovery or institutional control where it is
technically possible to implement a more permanent cleanup action.

e Where institutional controls are used they must comply with WAC 173-340-440 and will
consider aquatic state land use classification under WAC 332-30.
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Provide an opportunity for review and comment by affected landowners and the general
public.

Provide adequate monitoring to ensure the effectiveness of the cleanup action.
Preference will be given to alternatives with a greater ability to monitor the effectiveness
of the cleanup action.

Provide for periodic review to determine the effectiveness and protectiveness of cleanup
actions.

5.2.1 Cleanup Action Considerations

During the FS, additional data may be necessary or required in order to evaluate potential remedial
actions. The following are key considerations in selecting the most appropriate actions in the Former
Mill area:

Nature and extent of contamination — Upon delineation of the extent of impacts, the
area and volume of impacted material will be estimated, and that estimate will be used in
the evaluation of cleanup alternatives. The vertical delineation will be corrected for
compression resulting from sample collection methods (e.g., vibracorer or direct-push
technologies).

Material classification — the classification of the impacted material has significant impact
on the options and costs associated with removal, handling, and disposal. A preliminary
classification of the material indicates that there is a possibility that, if excavated, the
waste will be classified as hazardous due to lead and mercury concentrations. Sampling
conducted during the RI will further inform the designation of the material.

Regulatory preference — Based on communications with Ecology and DNR, and
Ecology guidance documents, these agencies have a preference for removing wood waste
from the marine environment (Ecology, 2013). Regulatory preference should be
addressed upfront in order to streamline the FS if Ecology and DNR will require
removal as a presumptive remedy.

Recontamination potential — the Former Mill Area is a depositional area of the Chehalis
River and receives stormwater, and possibly groundwater, discharge. Potential sources of
impacts to the Former Mill Area will be characterized during the RI such that cleanup
alternatives are evaluated within the context of the greater Chehalis River, potential
contributions from the Upland property, and more discrete stormwater and groundwater
inputs.

5.2.2 Potential Cleanup Actions

The cleanup actions proposed for evaluation include the following, either as stand-alone actions or
as a component of the cleanup alternative:
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e Administrative controls (e.g., deed notifications)

e Engineering and institutional controls (e.g., fences and signage, chemical or biological
treatment, isolation cap or barrier, enhanced natural recovery)

e Source control measures (e.g., stormwater or groundwater management, if appropriate)

e Removal actions (e.g., excavation with onsite or offsite disposal)

Preliminarily, the following specific actions have been considered as potentially appropriate for the
Former Lumber Mill area, based upon understood requirements of both Ecology and DNR.

1. Monitored natural recovery and administrative controls: Natural recovery appears to be
occurring. Wood waste and NAPL are not evident in surface sediment and chemical
concentrations are lower in the surface than the subsurface sediment. Additional deposition
would further improve surface conditions to achieve consistence with regional background
conditions. Administrative controls would be considered to limit visitor access, exposure,
and sediment disturbance. This cleanup alternative is particularly applicable if Rl
characterization indicates that there are no ongoing sources to the Former Mill Area, there is
limited migration of impacts, and toxicity to benthos associated with the presence of wood
waste is expected to be limited.

2. Enhanced natural recovery and administrative controls: Enhanced natural recovery is similar
to the monitored natural recovery option identified above except that placement of a clean
substrate would result in an immediate decrease in surface concentrations facilitating the re-
establishment of benthic organisms, minimizing short-term disruption of the benthic
community, and accelerating the process of physical isolation continued over time by natural
sediment deposition, resulting in a shorter restoration timeframe.

3. Containment and administrative controls: An engineered isolation cap is expected to limit or
eliminate exposure to deleterious substances to human and ecological receptors. This
alternative may be appropriate if there is substantial toxicity to benthos stemming from
wood waste, considerable migration of impacts, or unacceptable risk to human health or
ecological receptors via consumption of chemicals that accumulate in tissue. This alternative
may be particularly appropriate if Rl characterization indicates that the volume of wood
waste and the waste designation of the material make removal a less viable option.

If the cap is designed such that the Former Mill Area remains a pocket beach that provides
aquatic habitat, the cap would be engineered such that chemicals, NAPL, and deleterious
substances associated with wood waste breakdown, such as ammonia and sulfides, would
not be expected to express through the cap at levels that would result in unacceptable risk to
human health and the environment. Cap configuration such as thickness, composition, and
armoring would be determined using site-specific feasibility and/or land use determinations
in conjunction with the RAOs. Potential configurations for isolation caps include: sand
placed to a required thickness with armoring and scour protection; thin (or “low-profile”)
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5.3

caps that employ organoclay, activated carbon, and/or apatite to limit migration of chemicals
and deleterious substances; or a combination to meet RAOs and Property constrictions.

If the cap is designed such that the elevation no longer accommodates aquatic habitat, i.e.,
the area is filled to the grade of adjacent uplands, it is anticipated that a nearby mitigation
project would offset the loss of aquatic habitat at this location. This option may be
appropriate if it is determined that restoration work at a different location would better serve
the Chehalis River ecological system.

Administrative controls would be required to prohibit disturbance of any of the engineered
caps described above and ongoing monitoring would be performed to evaluate the
effectiveness of the cap.

Removal and fill. Excavation of wood waste and contaminated media will be evaluated.
Wood waste appears to be a minimum of 4 to feet thick in the Former Mill Area; therefore,
it is likely that bank stabilization and/or fill would be required upon completion of
excavation. Further, some enhanced natural recovery may be appropriate to manage any
residual impacts. Administrative controls may not be necessary for this cleanup alternative.

Feasibility Study Report

The FS will summarize applicable results of the RI and will include the results of the RAO
identification and cleanup action alternatives evaluation. The results of the FS will provide the basis
for remedy selection by DNR and Ecology and will document the development and detailed analysis
of remedial alternatives. The FS will apply remedy selection evaluation criteria as follows (WAC 173-
340-360):

e Protectiveness — the degree to which existing risks are reduced, time required to reduce
risk and attain cleanup standards, on-site and off-site risks resulting from implementing
the alternative, and improvement of the overall environmental quality.

e Permanence — degree to which the alternative permanently reduces toxicity, mobility, or
volume of hazardous substances.

e Cost — cost of implementing the alternative.

e Long-term effectiveness — the degree of certainty that the alternative will be successful,
the reliability of the alternative, the magnitude of residual risk with the alternative in
place, and the effectiveness of controls required to manage treatment residues or
remaining wastes.

e Management of short-term risks — risk to human health and the environment associated
with the alternative during construction and implementation.

e Technical and administrative implementability- ability to implement including
consideration of whether the alternative is technically possible.
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e Consideration of public concerns — evaluation of any public concerns and the extent to
which the alternative addresses those concerns.

For each alternative described in the FS, the report will include an assessment relative to each of the
remedy selection evaluation criteria.

6 SCOPE OF WORK

This section describes the objectives and scope of work for the RI/FS. The field investigations will
be completed consistent with the methods and protocol described in the SAP (see Appendix A).

6.1 RI Objectives

Consistent with the SMS, and as stipulated in WAC 173-204-550, the purpose of an RI/FS is to
collect, develop, and evaluate sufficient information regarding a site or sediment cleanup unit for
DNR and Ecology to establish sediment cleanup standards and select a cleanup action.

R1 objectives as they relate to hazardous substances include the following:

e Information gathering with respect to physical site features that have the potential to
contribute to or transport contamination, e.g., storm drain system.

e Identification and characterization of significant hazardous substance source areas in the
leased property of the site. Source areas shall be characterized through a review of
historical information; investigation results; and the collection of environmental samples
for physical observation, field screening, and chemical analyses.

e Evaluation of contaminant migration pathways at the site. Key elements relevant to
contaminant migration include, but are not limited to, the rate and direction of
groundwater flow, preferential migration pathways, and sediment-river interactions.

e Determination of the nature, extent, and distribution of hazardous substances in leased
property sediments, focusing on the vertical and lateral extent of contamination.

e Identification of all current and reasonably likely future human and ecological receptors
at the site. Receptors shall include human and ecological receptors that may be exposed
to hazardous substances at the site. This analysis should consider all relevant
contaminant migration pathways and the nature, extent, and distribution of hazardous
substances in affected media.

e Evaluation of the risk to human health and the environment from releases of hazardous
substances at or from the leased property.
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e Generation or use of data of sufficient quality for site characterization and risk
assessment at the facility.

e Development of the information required for evaluating and designing source control
measures or remedial actions to address contaminant releases at the site, if deemed
necessary.

The proposed RI scope of work is designed to meet each of these objectives as they relate to the
hazardous compounds identified at the leased property.

6.2 Characterization

Many areas of the leased property were characterized during previous investigations, as summarized
above. Results of previous characterization efforts, along with a review of past facility operations in
the leased property, indicate a need for additional characterization efforts in some locations.
Investigation locations proposed in this RI/FS work plan are those near potential source of impacts
and features of interest, and in areas where contaminant impacts are quantified but not delineated.
The potential sources of impacts and features of interest in the leased property are:

e Former Mill Area and pocket beach
e Lumber storage shed area

e Former boiler area

e Stormwater outfall to pocket beach
e Beach area

e Mouth of Shannon Slough

Physical site features will be evaluated with respect to the potential for contribution to or transport
of contamination. The proposed investigation locations, in conjunction with the previous
investigations, provide coverage across the leased property. A combination of surface sediment
samples and subsurface sediment cores is proposed for the RI, using manual and mechanically
assisted (e.g., GeoProbe™) sampling techniques (see Figures 5 and 6).

6.2.1 Surface Sediment Samples

MFA proposes collecting a number of surface sediment samples from each area of interest within
the leased property boundary. Surface sediment (0 to 10 centimeters bml) subsamples from each
area of concern will be field composited and submitted to the analytical laboratory in order to
maximize limited resources. Composite samples will be analyzed for chemicals of specific concern to
each area, as summarized in Table 4. Sampling, compositing, and analysis methods are described in
the SAP (see Appendix A). Proposed sample areas and the individual subsample locations are
presented in Figure 5 and 6.
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6.2.2 Subsurface Sediment Samples

Subsurface sediment samples will be collected to assess the vertical extent of impacts observed
previously in the Former Mill Area. Borings will be advanced using mechanical methods (e.g.,
vibracorer and/or GeoProbe) at the locations proposed in Figures 5 and 6. In the subtidal portion
of the Former Mill Area, sediment cores will be advanced and sediment observed for visual impacts
(sheen, NAPL, woodwaste). If impacts are observed, additional cores will be advanced offshore,
east, and west to delineate the extent of visual impacts. Cores will be stepped out until subsurface
impacts are no longer observed. Surface and subsurface sediment (below visual impacts) will be
collected from all cores and archived at the laboratory. Surface and subsurface sediment from the
three outermost core locations to the north and the outermost core locations to the west and east
(i.e., locations where impacts are not observed) will be submitted for analysis to confirm that the
extent of contamination has been delineated. Additional surface and subsurface samples may be
analyzed upon receipt of results of the initial analysis. Locations of cores, shown on Figure 6, are
estimated and may be adjusted based on field observations during the sampling event.

Four cores will be advanced in the pocket beach portion of the Former Mill Area. Sediment cores
will be advanced to clean sediment underlying the visual impacts, or to refusal; if refusal is met,
locations may be field-adjusted. Samples will be collected from visually impacted areas, composited,
and submitted for analysis to characterize the material for possible disposal. Subsurface sediment
where impacts are not observed (i.e., visual or olfactory) will be submitted to the analytical
laboratory for analysis (see Figure 6 and Table 4) to confirm the vertical extent of contamination.

Two cores will be advanced in the near the former boiler. Sediment cores will be advanced to clean
sediment underlying the visual impacts (if present), or to refusal; if refusal is met, locations may be
field-adjusted. Subsurface sediment where impacts are not observed (i.e., visual or olfactory) will be
submitted to the analytical laboratory for analysis (see Figure 6 and Table 4) to confirm the vertical
extent of contamination. Samples will be collected from sediment beneath visual impacts at a
sublocation to be determined field in the field. If no visual impacts are observed, a sample will be
collected from 0.5 to 1 foot bml.

Three borings will be advanced using a GeoProbe direct-push drill rig in the area immediately
upgradient of the pocket beach retaining wall (see Figure 6) in the leased property. Soil from these
three borings will be evaluated in the field for visual impacts, and soil samples will be collected if
visual impacts are present.

6.2.3 Water Samples

An opportunistic seep sample may be collected in the pocket beach area during low tide, provided
seep(s) are identified. The seep sample would be tested for compounds and water quality parameters
identified for groundwater (see Table 4) to evaluate whether seepage is characteristic of
groundwater.

Reconnaissance groundwater samples will be collected from all three borings in the area immediately
upgradient of the pocket beach retaining wall (see Figure 6) to evaluate potential upgradient
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contaminant sources to the pocket beach. However, if a representative seep sample is collected,
groundwater sampling will not be conducted. Groundwater sampling will be conducted using the
methods and protocol described in the SAP included as Appendix A. Groundwater samples will be
analyzed for compounds as summarized in Table 4.

A stormwater sample will be collected from the stormwater outfall located in the pocket beach area
during a storm event (see Figure 5). The sample will be analyzed for compounds as summarized in
Table 5. Water quality parameters including pH, conductivity, temperature, turbidity, dissolved
oxygen, and oxidation/reduction potential will also be collected. The stormwater outfall will also be
observed for dry-weather flow (e.g., due to groundwater infiltration) during appropriate conditions.
Stormwater sampling will be conducted using the methods and protocol described in the SAP
included as Appendix A.

7 PERMITTING REQUIREMENTS

Multiple regulatory agencies necessitate permits in order to collect in-water sediment samples. The
following agencies should be contacted before sediment sampling begins.

7.1 Washington State Department of Natural Resources

Typically, a right of entry permit is required for any sampling conducted on DNR-owned property.
However, because the work described in this document is being directed by the DNR, a right of
entry permit likely is not required.

7.2 Washington State Department of Fish and Wildlife

For certain construction projects and activities such as sampling in or near state waters, an
environmental permit commonly known as a Hydraulic Permit Approval (HPA) is required. The
Washington State Department of Fish and Wildlife (WDFW) administer the HPA program under
the state Hydraulic Code, which was specifically designed to protect fish.

The WDFW also specifies periods of time during which in-water work is less likely to disturb
aquatic wildlife, i.e., in-water work windows. According to the WDFW, the work window for the
project area is June 15 through February 28 (WDFW, 2014).

7.3 U.S. Army Corps of Engineers

The U.S. Army Corps of Engineers regulates in-water work through authorities under the Rivers and
Harbors Act of 1899 and the Clean Water Act. Permits under these laws are coordinated through a
Joint Aquatic Resource Permit Application (JARPA). These permits are occasionally required for
sediment sampling activities. However, given that limited sediment disturbance is anticipated and the
work likely will be conducted during the recommended in-water work window, further limiting any
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possible deleterious impacts to sensitive species, it is anticipated that these federal permits will not
be required for this project.

8 PROJECT MANAGEMENT PLAN

The following describes the role of key personnel on the project.

Capt. Les Bolton will be the project director for the GHHSA. Capt. Bolton will be kept informed
of the status of the project and of project activities. Capt. Bolton will review all data, reports, and
other project-related documents prepared by MFA before their submittal to DNR. He will be
responsible for communicating with DNR and the GHHSA board of directors, and will coordinate
on-site activities with MFA.

Jim Darling will be the project director for MFA. Mr. Darling will coordinate with project task
leaders and will communicate regularly with Capt. Bolton. He will be responsible for allocating the
resources necessary to ensure that the objectives of the RI/FS are met.

Madi Novak will be the project manager and she will be responsible for managing the overall
completion of the RI/FS and for regular communication of project status to the project director and
the Ecology and DNR project managers. Mrs. Novak will provide technical assistance to the
assigned staff geologist, data manager, and health and safety officer, as appropriate; assist with
resolution of technical or logistical challenges that may be encountered during the investigation;
assist with field activities and write and review reports; and participate in discussions with DNR and
Ecology at the request of the GHHSA.

Michael Murray will be responsible for assisting in the completion of the RI/FS and for
communications of project status with the project manager and the project director. Mr. Murray will

assist with field activities, write and review reports, and participate in discussions with Ecology at the
request of the GHHSA.

8.1 Schedule

The RI schedule as stipulated by the DNR (2014) is as follows:

Task Start Date or Event Time Frame
Submit draft RI/FS 3 months
work plan July 2, 2014 (Due October 2, 2014)

Submit Final RI work
plan incorporating
state comments

Receipt of Ecology and DNR

comments on draft Rl work plan 30 days
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Task Start Date or Event Time Frame
30 days and receipt of
RI fieldwork Approval of final Rl work plan appropriate permits
and grant funding
Draft RI/FS report Receipt of analytical data 90 days
. Receipt of Ecology comments on
Final RI/FS report draft RI/FS report 30 days

The time frames for the work to be performed may change, based on changes to the scope of work,

site access, permitting requirements, and subcontractor availability, and subject to Ecology and DNR
approval.
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LIMITATIONS

The services undertaken in completing this work plan were performed consistent with generally
accepted professional consulting principles and practices. No other warranty, express or implied, is
made. These services were performed consistent with our agreement with our client. This work plan
is solely for the use and information of our client unless otherwise noted. Any reliance on this work
plan by a third party is at such party’s sole risk.

Opinions and recommendations contained in this work plan apply to conditions existing when
services were performed and are intended only for the client, purposes, locations, time frames, and
project parameters indicated. We are not responsible for the impacts of any changes in
environmental standards, practices, or regulations subsequent to performance of services. We do not
warrant the accuracy of information supplied by others, or the use of segregated portions of this
work plan.

The purpose of an environmental assessment is to reasonably evaluate the potential for or actual
impact of past practices on a given site area. In performing an environmental assessment, it is
understood that a balance must be struck between a reasonable inquiry into the environmental issues
and an exhaustive analysis of each conceivable issue of potential concern. The following paragraphs
discuss the assumptions and parameters under which such an opinion is rendered.

No investigation is thorough enough to exclude the presence of hazardous materials at a given site.
If hazardous conditions have not been identified during the assessment, such a finding should not,
therefore, be construed as a guarantee of the absence of such materials on the site.

Environmental conditions that cannot be identified by visual observation may exist at the site.
Where subsurface work was performed, our professional opinions are based in part on
interpretation of data from discrete sampling locations that may not represent actual conditions at
unsampled locations.

Except where there is express concern of our client, or where specific environmental contaminants
have been previously reported by others, naturally occurring toxic substances, potential
environmental contaminants inside buildings, or contaminant concentrations that are not of current
environmental concern may not be reflected in this document.
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Table 4
Sample Locations and Analyses
Grays Harbor Historical Seaport Authority
Aberdeen, Washington

- - not applicable.

bml = below mudline.

cm = centimeters.

GW = groundwater.

Hg = mercury.

PAH = polycyclic aromatic hydrocarbon.

PCB = polychlorinated biphenyl.

SBS = subsurface soil.

SBSD = subsurface sediment.

SMS = Sediment Management Standards chemicals of concern.
SSD = surface sediment.

SVOA = semivolatile analytes.

TBD = to be determined.

TCLP=toxicity characteristic leaching procedure
TPH = total petroleum hydrocarbons.

2Depth is to be determined in field.

bSublocation (TBD) to be determined in field.

Sample Sample ) . )
Location Sample ID sublocation Sample Type Sample Depth Analysis Comments Northing Easting
SMS + Dioxin/Furan + i
Storm-01 Storm-01 - Stormwater - PH One stormwater sample wil be 615330.393 | 816931.359
collected from this location.
NOTES:
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Figure 4
Preliminary Conceptual Site Model
Grays Harbor Historical Seaport Authority

Aberdeen, Washington
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Aquatic receptors include aquatic plants, benthic invertebrates, fish, and piscivorous birds and mammals.
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APPENDIX A

SAMPLING AND ANALYSIS PLAN










































































































APPENDIX B

SITE-SPECIFIC HEALTH AND SAFETY PLAN
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